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Abstract (Basic) : EP 1156679 A2 

NOVELTY - The image data in each pixel is divided into blocks to 
form a DC nest (17) . A differential vector is detected by separating DC 
value from the pixel block to be encoded. If the differential vector is 
not within an allocatable range, it is approximated by adaptive 
orthogonal transform. The lowest bits of DC pixels in each sample is 
set to zero and base extraction block are down sampled from DC nest for 
computing the block mean value. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) Image decoding method; 

(b) Recording medium storing image decoding/encoding program 

USE - For encoding images in joint photographic expert group system 
using hybrid vector quantization (HVQ) system. 
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ADVANTAGE - Enhances image quality and encoding speed by setting 
lowest bits of DC pixels in each sample to zero. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
image encoding apparatus. 

DC nest (17) 
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2* ^1^4. £th 71^=^ k =lS. i7l^4. S122<Hl^i^ ij^S -fr^l <H]^)^E} E ,e >fl ^ SH^cll, 
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£. 3b<Hl $1<>M, *0 3 7l*| ^«qe|< u 3> * *1| 1 ^ *il 23 7)*i<a)El< u 1'> . < u 2 *> "HI 3,'JLSl-t!:4. 

£3£ 34313.2.3. $m. ^ 3 71^ 4"&*1<H< u3> § 4 1 71^*13 < ul'> °fl 3^5}- 3**13 < 

u3"> » £-§■ *r 5U4. 
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Sift, °1 f>?i3U*)3< U3", # 2 7|^«|E1< U 2'> aijjLS]-^ *ll 3 < u3'> * *r $14. 



£ 25. S|#44*l. #7}] S126°)]4tt a *U^El< ui'> * 4-§"44. nl«-«!El< dk> (4, 42i fe < dj> ) 

43 7i b) # ^ ±r i^-ef t))^ * if- ^t>4. 

5. 3cfe- 3*4 *]e)3 3H)-£olc|.. £ 3c o)i #©1^ < dk> £ q-Ej-yj ni^-tf)El7l- 3+ , £ 3c(M)3=0)°ll £ 

*14 2*13. 3*«)4< ui'> 4±Z. V 4 ^l^fflS] §-ol nl-g-*|Ei{<dk> - ai< ui'> }7\ nfl D le*!32] *]] 
^•7|$ ei= II < dk> - al< ui"> H 27> i)±7)- £4. 44 a) . ±£4 31* « i£r 521 2]sfl ^#4. 



°H. JE.>?H^ d 1£«)e1< dk> (k=0)# 4* 1 7|*1 ^-t«!E]< U j-> 5. 544 %-9-7}il#z\ #4. 4 l 714 
*t^iH< uj'> *r $2| m =r S4-!l°£.. ^o v £S. £Al£]<H ojcf. 

£ 23. Sjt47H. 43) S127°il4ir °l€-«!El< dk> % 7|^| ffi < ui 1 „ 3 54433 £4^33 ^-g- 7) 

§(ei)# ^43 6*11 3 4 t $14. 
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£ 25] S128«Mfe- e,7l- E' n l^'il^l 4\1^H ^tt!:4. e t 7\ S129<HH E'21 M)-g~t- 

Sj-JL, J. H% a lf < ul'> , < ui> $ ii* ufl'g [ak], [uk 1 ], [ u k] f-^-s. -B-^l^. el7* E^l^l 

•W A o v 7l 'a-Tfl S1292] *)^# (skip) #4. 

<Jbl| S1304H£- f>*E] H l-l- cH*>aL, S131°lHfe- 17)- N(=8192)°l^o| #«t$ch ^ N"]^ 3 

■f fc- "3:7)1 S124S. ^#o>7H. 4* 71*1 ^#«}E)< ui> H £*H A o v 7l4 ^el* «eh 

3 ^Slf <&t| S13121 171- N"1 D J: 0 1 3^- 71^ ^#tfj6|< ui> « #3*1 7»)^tbc)-. °H, 

5)1*1 £3 E'fe 3^21 *))-§• 7) § ei* iL-iH)-* 

#7)) S132<HMi^ E'7l- ZSLcl- 3*1 &£*1 oj-yjuif- ^>tt!:4. E^ ZSLtf €• fc- ^ S133<HH E=E'S. ^e]^^. 
^. *)]-g-7l§-§- tS^I^c)-. ^| S134«fl^fe- k°fl 1* c-l5> 2 £t)1 S122S. ^f«W4. itt. E'°l 

ZiLcl-3^1 3-Hr °1 ^el» £3«r4. °1^7fl «M. 32:2] .n|*^N< d j> ^3 ^V* «H -§--SL*} Z °1 
fltMjZ 7|>|*Uk< uk'> (k=l~ m )l- <£-§; ^ 5U=h 

W ^2fl IWH^ 7]^ ^##^-< Ui> «j *^ ai* 2^£r«g i = #7W ^^^7] nfl^ ^ 

7fl>a<>fl $14. ^ W] £ 4°)1 4eH 

£ 4a°fl 5tW<M, ^ SHfctf* 5, 2, 4, 3°U H ai=3.5°l 4. «1 ^=r^ °1^1- tH* , 

£ 4bi M-^'d 5!*^. 71 ^ ^t«lEl< U l> 21 W s ft ai°) 0.571- ^c)-. £ 4c°fl ^^^1. 4^*^-2) DCSt DC 
jofl 7l^a)El / 9k< u k > t 4£*tfs| Ej-7j)^.s < RJ> ofl^ DC 7g§-(ai=0.5)«] tflfH*. c-1^4, 

7^^71-4^ 3^r. °l5l«DC^0< ai< 12J ^^2) ojB^M ftiS DCJ<H1 4X^°ll^fe 1^ 

^fcf oj^o^ f>$s|oW. ^-I- 7flAj§ ^_g_ 7f oj^^ o]^^ 0]%^ ol«H- 5L5L*}7li4 £ 

^^-^^3^l£ < a<H\+c)-. 

^e)121 A0T^B)ofl^fe 2.-E- 71^ ^-t^El< ui> # 7l^«l^< uk'> °fl ^li^^Jl SJ5i7l «fl§o)l, AOT^elofl S 

€■ ^21 ui^-2] 2^ ^i/4it ^ 5a ^-¥-3:/45: u o , - , a ^ a 3*1 « 11 7] 
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B Shfc°|-4 t^t^H z}- %?tZk°3, °]f-<H*l*r DC SK> V * *S*M. W DC °J-¥-» DC ^S\±E.S. 

WfAH,W^fi| 3B:-|^< Rj> oS.^El ZlDCaDCJ#*iM«- n ]*«|Ej< d j> 2] 37|7)- -g-fl Z* ^ 
2j-ftr. «(|# °l^«!El< dJ > 1- ^}t\-7] *>u|- o)^S\ 3)271^ (o?], ffk < vk> )-§- DC ^l±Sf 3"§-3 

*U •WAOTH S\n 2KH L J:'# , ?H SU^H. DC Ml^SS-JfEl 7}z] ^#^< Ui> * 4^^^*1-11 3 

t^- ^55* ai# nfl2] DC SBiSl n (n=lo g 2B)H|i=7> € 2°]4. 

4^1, ^ ^^Sta.oil 1 °I D J-£1 <ys] ^7)^) ^ ^£2] m a,* 2* ^ 5U4. 

wH^'SWlfe-, £ *«3(2)«HHfc. $7] -g- ^(1)2] 3X°]^, DC SW-iS-"?-^ DC MliBl- "HI z| 

DC $£2] n ^a^q- bJ.£h«:4. 

44*1, 1$)2] *lejs a DC 2h£2] *)■$! n n)S» 0^-S. DC Ml^B7j- Jl^:^ ^<^^ ^ $X 

A. 

*>>#aJ*Wfe- £ £"3(3)41 SH^tt. A o v 7l £• ^ (1) (2)«H1 5U*H, DC $£2] n H|E7)-0^5. 5] 

<h 5U^ ^#i-^< ui> o s^e] n all . ^.e)^ D ]^.«nEi< dj > * %n 7\z\ 

< ui> » ^$4. 

£ (3)°fl 2]5V<a, 0|S)^ 7 )X-] ^#«JjEi< U i> ^ 3. &££] ^ti)*) ^ 0 o]D] t DC tj&o) 

*1 *elS|ol Si4. 4eM. °}m W*Q< uk> # * « DC<*o> *7l*| 

&^4. °]Bi?!-g- ^(3)<>fl 3*H £ HVQD-*J2] aj-^o) cfl^7fl>a^4. 

£ u ^ (4>«fi £ #3 oh sa°H. ^#«iEi< ui> a, <asi i^d, u i6) 

» Mb,,, 5.4i2] tiflS^S ^l-Hl, Sfl^7l^ ^*«|E|< ui> 4 °J2| C)-^ ajE)< w > 21 M^-fr ^5fl 

AH] 2)s|) 7$c]-. 

< w ul> . (wl -wl6) ul + ( w2- w 16) u 2+,... , + ( W15 - wl6 )u 15 

16)t M-u,^ A±2) -aS^thiS. M-Ehg 5^4. nJ-ef^H. °J2] 4€- «]£]< w > SJ-SJ vfl^j tRV< w • ui> W 

t v &m 3X°]M. 1^ °AA. HVQ "oHHl 2]*!; # 

^H^i^fe «1^2] ifl^ ^^o] c])%=o.a a)l^o 1 l i ^ejsv ^1^2] ^Afl2| o_5. JL^ ^-JL *| 

SE«-. ^(5)°fl 5a^ A ^, ^71 g- ««S (3) £fe (4)*fl 5a*H, < d> # < U i> # 7] 

^-«|EJ£ t nfli ^1 l 7\7$ 4# 

h, = < d • ui>2/ II ui II 2 

^ (5)^1 2]o-><a, n]Jj.^< d> 2J-2] ^>2] »| # 7l§ II < d> - < aiui> II 2* 2:^*^71 ^ $ 

7fl^«S t^t *r 5U4. 4bM, AOT ^ell- ji^^-t ^ 5tf4. 

4^*W^ ^(6)°fl SJoH-cr. A o v 7) g- ^ (3) £fe (4)o)] ^«>]>"-1, < d> » D ]-@-^E)5., < u i> f- 
A 1 -A *H tfl-i-^ 71^1 ^#«!E15., < ui > 1- X] 2 7)^1- ^ 7)*1 ^-tajE]S § aflofl x)] 2 7^ cf 

hi = {< d • ui> . (< d • ul> < ul • u,> )/H ul II 2}2/{ M „ I II 2 - (< ul . u'> )/ II u, M > 2> 
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* ms. 4tr i?)o£ 

£ (6) oil 214"S. #7] £ #«J| (5)21 £4°11 ^44°*. #7] -*) £42] < d • ul > 9| II ul II 4, * a 4 II ui II 2% 
ll u l " i 4^ -b °M * 1 7]^^Jjo^ 7)1^44 o]^ ^ 9J71 na^ofl, AOT 3 £-§-4 % 3.^ 

m ^ 5U4. 

£4, 4t4*M)fc- €■ 1^ (7)°fl 5U<>Hb, #7) £ tt* (3) £b (4)<>)1 $H4. < d> 4 "1*^33.. < vl> 4 
*ll 1 7W^B|S. < v2> * *« 2 W 4 a 7 ,^«!E]S.. < ui> 4 *l| 3 4*14 iHsRr 4*1 ^fc^S. * ofl 
°Ml3 7l*1 44 ^H, 

hi = (< d • ui> . < d • vl> < vl • u,> - < d ■ v2> < v 2 • ui> )2/{ II ui H 2 . < vl • ui>2- < v2 . ui>2}4 2)cfl 

£ 4*3 (7)°fl 2144, tf4 ^ ^ (5 ) ^ ( 6 )o^ -g-^ofl ^7V«H, #7] Q 443 (< d • ui> . (d • vlx v, • ui> ) 
^^S s] (ll u ill2-<vl-ui>2)°fl 4*4b 0 l n l *0 2 7 Mt^i *8 4 7)14444 °) 44^ #7] n^ofl, 
AOT *Jel4 c-J ^ JI444 ^ <U4. 

E4, 4444tII4 4 (8)«fl °J°H4 ^4 4 (6) £xr (7)<H1 floW, ^Jj^ofl 7 ]^| ^aj^< 

ui> # a °142) 44 oi-^-sj ^fl- a)j£7|*H W a]:a444. 

4, °1eH4 W zjHSHr 4 47fl2l ^fl«1 SW 7]*H *B44 zj- 71^1 ^#*)El< ui > „>447] 4«fi4 43 £) 
44. AOT ^e]» 3 £-§-§}- « 2444 4 5ac|-. 

£4, 4 44(9)21 SHHte*'?!*, 4 =±44 47)]7il4j9 , ~ £ m £1 7)44 n 37171- 4±4b ^o.^ ^ufll^ji, 
43 44 442] 4 *h (o-fr £4)# a S<H4 4 4°H 4^4 ^-8-«c|-. 4 ^^l^ife-. 
71^7)11- yS k < uk> £ 44^4 k=l~m°14. 

443 ±44 ^M^rfii ~ 0 m 2] 444 4344 tf-fr 34 =r 44. 3 44 £4 £4 <1W£S tMI 

■«hn. 4£ 434 4§ 442) *H (0 # s«-)f. zj- ^oi fe A^s. £fe ^-f 7> 5i4. 

£tb. •£ *«S(10)^ S)- A J-^J: , |}- , a o il^b. 7M^7> ±^ <>ltfS| %+±r 7}^}$ ¥-5L$t ^S. ^ 

^1<>1E1< Rj> * ^JLSj-^tf. 45: SHU* 7fl>«dS ?a^. °fl^- °fl-g-°fl 4 

^ ^^#°fl. D l *1 °J "11-f 2j 

S^si #71 °ll^cfl £ I4<>fl £*1£ 54 ^ ^°fl 21*11 4 s 514. ^. ^ ^(11)2) 

HVQ 4tl- -¥-i c-llolEl^El B 5^4:4421 4 f-S. 3§^-^o,] ^i^^fe. DC^i: %7\ 

DC3}-#21 DCM1^S5. ^-4 -S-^Hl, 4^ -M-^2) DCSt DCj°fl cfl«W. #4 ^-3: i^l oj El oj| e7j*M DC m± = 

S-^-El AjBjAgA^^ gj-uf ol> o Voj 7H«]El yS k < uk> * ^4°1 47fll-^2l ^ cfl^E^ Rj> f- 31^4^ ^41 

•U-^^fl 5U<>H, DC Ml^MS-f-el l-^< Uk> * 4-S"S#*H ^ #^ ^&-°r ^ «J2l 4 -St DC 4^21 

4S1 n(n= log2B)HlS7l- 0-2.S. E)4 SJtt 5 .] 4. 

44^1. *4 StfiHI 1°142) oj6j « /j 7 |4 ^ji, ^n jE o] sg^fl* n^^S. ^ 5U4. 

att."*- ^(12)21 W4i B o^*, 7l^7il7> /9 k < U k> ( k=i~mH 4^: ^Ji'a "I. DC MI^e^eI ^ 

4 -ya}«-4< Uk> 44 4 D c 4^2] 441 n(n=lo g 2B)HlH 7 l- o°.S. S) oj °J-°r4 7l^^| ySk< Uk> 

(k=i~ m )2) ^s] e * 7|^«H. a 711^4* 1-4 4±^r 4¥b 5<^14. 
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£ ««3 (12)41 5U44fe, zh^-t-iU Uk> .| 44 n 0* 3. ^ <H Sl-g- 2.3.4. 4e| ¥3 71-4434 

£. a 7HMsR? -i-lf- A}o\^ B^d), 16)2] ^"lW 44. 0 H. ^Ml^r/Sk^r 3<r * 4£°I4. a** 
ofl o] 7R^4t #4 4^ B3. 4¥4 134 ^e]S #4 JgSSt Aj7f Jl£3 o 5. ^44. 444. 7l*HH 
3j8k< uk> (k=l~m)» 7)1^V# JL-lr^iS. % v 5tf4. 

tfW3flMi» a. t«f(i3)o)|A^ ( £ ^ £ ^ (12) o|] DC DC i-H^B* ^44 nfl 

ofl 4 DC 4^2| 44 n 02.3. 4°H. *13 #4- 

£4, £ ^ (14)2] 44^3:44 tr. 44 cflojEll- B 4^44 -M-^^-f-sH 4 *4 4-?-4*1fe DC 4 

4* ^H4<4 DC 442] 4-¥"t DC tildes. $-4 fA|i, ^3lcJ|42] 4£#4< Rj> o ZL DC4 DCJ* * 

3|«"1*^^< dj> 2] 37l7> -§-& Z» ^-gr 3-Hr. *H4 4**13 < dj> f- ?447l 44 44 o]av^ ^ 7 \A 
sk< vk> )* DC illiEf ^-§-4 3-§"3 zja 44(A0T)°fl S]«8 44-¥-£4*H) 5ti«H^. 4 DC Mli 

H s^iS] 43 n (n= log2B)HlE7V 02.3. £]<H 5U^r DC M] ilf 7l»]4fe- «4|JZ.e|(17)* 344. 

£4, «■ (15)2] 444£44rr. HVQ 43°fl 44 34 3 b 4^442] 4 %^ *l)44*r 

DC 44-§- t)H44, 3. DC 444 H-** DC M]iM3. 44 ^-A)ofl_ E^-f^S] DC4 DCj<Hl cfl44, 47l Jf£ cfl 

oiEjofl =4 44 DC vfliSS.-fiH 3<^44 44 442] 7i^aj^i8 k < U k> « 4444 E^-fr^s] 44 3143 < 

Rj> » 7l)^Kr 444£44°fl &°W. 4 DC i|iS 4^2] 43 n(n=log2B)tilH7)- 02.3 £) «, 5Urr DC ■'fliE 
» 7)<>1*R? pfliie] (49) t ^44 344. 

£ 4^(16)21 7]^^^, a o v 7 | a. $3 (!) vflx) (13)^ <H^ sl-M- 0 !] 7|a||^ ^e]l- ^^EH ^^A] 7 ]7l $\ 

cfl-g-^-g-t 44^ ^J^-S. *>4. 

£6f & ^Alojofl 21^ SMfr*£3*13 S^ofl sa<H>M. 31^- 4± DC ^■±£■¥•^1 ^- ^°fl 2j 

tb DC MliB* DC tlliS ^ A J-¥-, 17-& DC v|l±Sl- 7l">}SKf DC Ml i£ °fl£el, 32tt AOT ^el 

1- Jl^:^ S.S. £*l 2^5.5. 2)51 « ^ el ¥ (AOT) , 33£ 7)1^ 34^ &M^e k 2l JL^ 

# 71-^*1-711 4^ ^-51^14. 3- #2H ^ofl ^«ll^fe ^71 £ loflA^ A^*V ^4 n^Wol^; ojifl, ^1 4 ¥4 

°1421 ^4^^°11 21*114 -gr«344 34. 



S>^ v cflo]Ell- 3&=-t!-4. 'i^cfl, R.G.B4 tfl^ 2HM- "flS-eKll)^ °J^€ Y.U.V4 ^fL5. «d§44 ^tl-4. 
Yfe ^£ 61144. u U A vfe- ^4 c-floiEHl sfl^-tl-4. 4 u ii 24^2] 4-§-4<H 

4. <!) 3)121 $)£ cflolE) Yfe- ^ 960X^ 1280 ^±1 4^-44, 4^44 °113cll 8«lS7l- t^£l<>l ai4. °14^ 
ci]o]E-) Y2] A-lelt f^g is 4#44 D J, U ^ V°fl »R^Ms 4elt!-4. 



4t11 S2°ll4fe-. 3*fl 4 A o v cfloiE-ioji 4^1-4 4x4 4^4421 5 (DC) ^44. °H ^3 44^ 4^ 
iH44. 4t)1 S3°)14^. 3^)1 DC ^421 24€ DPCM'S ^<H1 4*1) ^-3i44 0 l #^44. 4t11 S4°fl4*r. 
DPCM t^* IDPCM 4^44 DC 44-i" t||^44. DC 44" ^\}3.^ (15)<H1 ^^-sj-cf ^3^/43^4 A0 

T 421^3* -§-^4711 471 34°14. 4711 S5°114^. DC M|i£ ^^-¥-(31)71 DC 44-^S.-¥-El DC MliSf- W 
44, DC Mlis pfl2.el(i7)ofl t^^-44. «H. DC tfliS* 44 -\H 'S^-a: ^2fl4 44-7W2] W±s. 4^1* 
514. 
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£ lla°fl 51<H4. DC 44 W|£ el (15)5.43 44 4 DC DC j2j 43 4*1^1 n^a^o)^ °I31 DC 
Ml^B i£^(17)2] MI^e Sfi Nj°il 7)934. *>$] 4«|5.fe 2 4 =B(B= 14 4°) 2: 16) SEtr 4=log 2 B2l 43H 
514. 4$) 4 HIS* £4, 4*) ^#14< Ui> o) #44 44 ^^«H«U. °1 #42] 1/164 #4 

aife 44 3^ £4. 7]X) 4#44< Ui> ££4«M 1^ ^&ait 4&14 7]*] *fc„3< u i> £] 14 

^sa* 44 o°i €4. 

£ lia 9! £ libofl 4*)]3°J 421 ziEflSl- <*3L*\ q-EfvH 4*14 -8 "8* 4443) 47l 3sfl 44^2] 33* 44 
4n 514. £ lic^l 5H4. 4^14 < 4 Rj> s) DC4 DCH 442) 7l^«)lE^k< uk> 1 444-4* c)4£. 4 

714^3 >sk< uk> s] i-s. 44o°i7i mi°fi, #-§-o] §^s]*i 4^1 3)4 71144 4 514. 

£ 12a«fl £ US] #2] off. <4EHJcf. DC 4£ A~D2] 43W 25l4:n. ~L AV7\ 251/4= 62.75 (H)44)°l 

4. °]12) DC 4± A~D-t tf±B A~D°fl 4£4 «W 4$) 4^1 ^f- ^^a^ ij|AE A~D2| t3] 
7> 2247f 5)2, H Jg^tf AV7V 224/4= 56(34)°) €4. £4, 4±54e1 tfl^e 3^5] jg 5 & 56l 43 

44 2°14 71^ ^f^4< ui> s) 4 5.i a~d^ 24, -24,8. - 8°1 44 £4. °11 S.±3\ #4(sum)4 0(44 
43)4 €4. 

£ 12brr £ 12a4 44 41 44MU 5U, £, DC 44: A~D» acflS. tfl^e s}-^ A~D°fl 4444 , <-1]±5 ^ 
A~D2] 44££44 43 4 a) HI- 4^3. 4'fe 454. °1 4lH4£ 444 162] ufl^U, #4* 3344 

60(34)°1 44. :i34 °1 ^^Ml 214^, ^ A ~D°]]4 H 33S)t 60* 434 7|^ 4*43 < ui> „ z]- 

&£a~d^33, -25, 13, - 10°] 44 £4. H 444 0(44 334 43)°1 434. 

<?H, £ 12b°U 44^9 4*14 DC 443 "a-fl- iflil A~D°)1 44«fl ^2, DC M]^E S «Ei 
< Ui> * nflofl 4 sMiS-¥-iH 4^1 4«)St 4°i£ €4. 

£ 75. s)l-47W, 4?l| S6°1Ht7 €eil $V «l]£e] (n) ^ DC ^ ^£5) (15)<H1 cfltb 4 °J^]i 7f^e) j, jf- & 

^ 0£S. i7)3}-«l-JL. °]7}*\ -¥-icfl A o V 2l 4^ 1-4 < Rj> ^ 9m± 4*E|. Jfe DC °J«1^ 7l-g:Ell- 44 

\S4 43] S7°)Htt 4^1-^ < Rj> £5.4e^ cfl o ^ ^-i dc# DCJ» ^-e]*H "l^r^^ < dj> » ^F-44 43] 
S8o, 4^. d 1-@-«!e^ 3]§ 7i§ ii d j ii 27V *l-g-£4 za.4 e*l 4yi^* 4^?b4. h dj h 2> 7> za.4 a^l ^ 
^^431 si7««>H 71*^ - o" 1- 4x#^44. °) ^-f 21 4^ 44< Rj> €• a^-g- ?W 

4* €4. £Sh H dj ii 271- ZiL4 ^^-rf #31 S9°M ^#4^ ^ Us. 44. 

431 S10°11^^, 4a ^4£S. 7^^ k 7> 4Ji4 e^l 4\d4t #144 °14 4S4°i. ^4°fl^fe 
cfl3l£l ^^-°fl k=l~3 ^£2] -S-31^4* -3* t $14. k7> 4S.4 ^ fe- 431 S18°)l^i 71^=^ " 5" # 

45i#^42, 4^44< Rj> 2) 4 44i#* 4st^44 £4, k7f 4J±4 2^1 ^--8- 431 sn°fl^ ^#4 
^ #7113)^/} k£3 44. 431 S12^]^1^ 7l*1^ m , ^7)131^/9 k^ «] 4 H 7W&)< U i> 21 4 C J]± ^ ii 

it 45:t^44. 

43] Si3^14fe 4£el j ^ H 44 " l" # c-1^-4. °1 43m, ^*e1 j^l cfl4 12] 7}*t£ i -M-^-si 7gAi* 
2H44. 431 si4°114fe j7l- M°14<»1 44 44 44=r)°J*l 4\d^ll- 4t44. 0 M°14°J ^^-^ 4 

3] S7S. 511-44, 4-S- 43!4^< rj> „, 44<H -§- 6 J4 43]»fl 4€ -§-^4 4s^elt 4444. °14, WWs 
«M ^^42, 431 S142] 4t£ j7> m°14«] 4M^. ^#4fe 5*1^ 431 Si5lH*r 4£°J! , a o fl 214 43:41- 
*V4. 444. 14£2) --¥-31^ all ^S.44. 

£ 8~£ 10-g- 2j-§-2j ^3. «S4^el2l *fl-£(l) ~ (3)5., ^±!5.=r2l 3] J2. 71^3U k < vk> ( k=l~m)l H4 
JL^-3j££ -g^ ^41 i^loi 514. °H, °1421 ^^°]]4fe- 44 431 S7°il4 ^4^1 i7ls] ol-g-«j^< d j> 
1 < d> S. 44M1JL, n. ^<H1 7S4£lfe- D 14^Eil < dk> (k=i~m)S. 44\A4. 

£ 8€r >H| l &q ^e]l jioIjl ojcf. o) ^e]2l ^}o)l, «q«S- *1el! Ji4£S. ^44 fl« 31442) 

41 -M^44 ^, -f42j£5. *)| 1 7|7i^ ol^.«)El< d > 421 42] 31-g- 4§ eil 2\±3. 4fe 71^1 ^#«lE-l< U i> 

54 4, *l 43H1- c-i ^711*1-^ ^§v^J 71 ?il 514. 
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l «H 7 



T" hF I 



=Bdf-2< d,, '')\< d "'' ) Vf 



(7) 



3««H, <r*M 72] -f <g 4 1 %>2| Oiicf €■ II d II 2 rr 7l^^#°fl tf^SM 0 i^*W*h * -f <!! *■ 2 3 cflS. *} 
< ui> 7 f XI 1 ?W ^ ^ flth HEflAi, 0] _° b? ^ 2 ^g- Ml- 8°\] £]«« M-E]-vflc)-. 

^SJ-A' 8 

W 



h,* ^cflS. *fe X| 1 7]^ a k < vk> # t-S? « £3*1-71 ^sH^h ^7j| S2HH^r, *#*H? M13 d 
• ui> 2| o)% ^q5_*\ < d> s] XI 16 4°1*1 ^ -3*3 ato.s.-f El 15*R1 *!3< d '> » £ 
711 S22°IMfc. l= 0~(N- l)°fl hi^>2l tfl2)< d' • ui> % ?-*H, °1 # * «ll < i[Pi]{i=0~(N . 1)H *R V $ 

°1 Ml 3 Til^-i- t^^S- gS^, < ui> t %n «1BH*1«. H H Jgia^^l -2-^2] ^)o] 0<>l7l ms- 

^1 H XI 16 U16-8: v+"l *i 15^2) <933«\e.3. M-^<i 

==r«M 9 

«i=Fi.»j.«j ,-.»»] 
K,+lf,4— +«, 4 =0 

«„=-(«, +«j + •••+«„) (9) 



^^1. hj-g-^2) i»a|< d • ui> * %7}°1 < d' • ui> °fl 2)811 Tfl^r-i- 3*11 HI 8192<H1 

t=*N 10 

( d, *<) =4*i +4*i +™*4s*ij -4 6 (*i +« 2 +-+««) 
= (</, -d,^, + (</, -</„)», + .. + (</„ -</,,)»„ 

= (*>■,) (101) 

J'=K4 -<Ufo -JLKfa, -4.1 do-2) 



^7)1 S23<HH^ i=0~(N-l)°ll h,*SS| Xm 7]§ I u, II 2 * T«M, *3£{L,] {i=0~ (N - 1) *1 

^SVii ii 

hf^V+'V (ii) 
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"HSU*]* 443°3. °|-§-£4. 4t)1 S24°11^^, h,£] ^cflSM- ;WHr E=0. 7l*l ^i^Ei< ui> $ 

9m± 1=0, 4-£e) k=15. 44 £7]444. 

43] S25°M^ ( h,=P, 2 /L,S] 744. cbll S26^)^^, h,7> E.S.4 a X | 44*1* #>g$4. h,7l- E.S.4 s. 
fe- 431 S27°1W Et ^44oL, 3 nfls] if- nfl<i(I k ] (k=l)S- -8-*144. £4, h ,7j- ESL4 3*1 &-gr ^-f rr 4 
71 43] S272] ^e]# ^344. 

^7)] S28i^fe- lofl 1* ^*}jL, 431 S29°lHfe. | i7> N(4*i) ^%*r)°] 444 444* 4f44. i7VN°)44 

fe- 43i S25S. s]^>7H, 4-§- h.^i 444 4714 ££mik^*wi 44. 

°14 *1e1« 444<H4 i7f N°14<>] «V\d 3^ 3*1 Ml^s ^2] ^£^4. oh_ ^ 7 ] Bfl<i[I k)ofl 

*rh,# 3cfl3.*Hr *)] 1 7)tHE]< ul> o) °J^±& if- S.443I ojcj-. 

<a-7fl S30i^fe, *1 1 7l^)«!Ei< ul> 3 ^44 4^ W4 7]tHE]< vl> 7}5\JL, 0 ,5!* «fl < a[Vk](k=i)<H] ^ 
44c*. £4±44 3)^al(< d>2]<v,> SL3-2) 744 « 1[Ak] (k=l)°fl *1444. 

43] S3H1>«-1^, "l-g-S)El< d> # *11 1 71^5. €-4^5] Dl$a)E|< dl> =< d> . al< vl> °fl 3*1) '3444. 
^31 532°^ d I4«]E]21 *l]-&7]^ e = II d II 2» 74^, 43) S33°lHrr e7]- ZJ2-4 31*1 4 

144. e7l- ZiL4 3*] °1 43HH AOT ^f- ^S.*>JL, e 7> ZJi4 € ^ -f t)] 2 7] *l ^Jj *| e)1- 

44. 

£ 9tt *)] 2 7]*] t-aj^slf- iLoi j» oj4. °l ^32] 4^ 4°i] sfl4 3:-§:3-5.3. 47l 3*lH «84 3I443 4 

°lcH» 4^44. 4, -f43°i3Ur. *l] 2 7l^fe n]^-ajEi< d l> 4 2] 4°] ^1^7l§ ei» ^iS. «Hr ^H^E^ 
ui > 3.*\ 5-?- si *]4, ol 431*]# c-1 ^7fl4>a 74*] 12* "2* 7 514. 

12 




o}7H, 2jjE«]El< ui'> 711 2 71^ ^#^]E1< ul> * 711 1 1^-$ 7)^tf]El< v l > ^ 2)51^ ^°14. 
=rtA' 13 

V=» i -^rv,=> f -{a ( .v l )v I (13) 



WNS 44 ^71 ^n-y 12£1 -f «S 7)] 1 %vsi 0^.4 €■ 11 d , n 2 €- ^^<>) 0 d^4<-)4, 4 

2¥%ms. 4^ 3}5L«1e1 < ui'> 7\ A 2 71*171- % ^ ^4. ^l -fti *1 2 4 hit- 14S. 44«d!4. 




(14) 
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h,^. *r*H 14°fl 4^ t 1 * =r 5U*] D J-, £ 8^1 ^£4* £-§:3 ±Z °l-8-*W *&7\ 143 £-2. 

» -f A J h.S-^S] a)ji«lE|< ul'> » 71^ ^#«!E1< ui> 5. M-EMS. hi-g-*Kr <r^M 155. 

5U4. 

<r«M 15 

(d,.a ( ') l =(d,.(o j -(a j .v l )v,J- 

=jd, •a,)-i l •(a,»v,)v l ) J 

= (^.0,)' v(d,.v,)=0 (15) 



(d,.n 1 ) l =((d-(d.v,)v 1 ).o ( ) 



(16) 



i4*W. h,£*l-2] Tfl-iHfc- 1 ?M #-Sj O.S. <2<H3l ?i|^^< d • ul> , H ul II # °l-§- t 
5. *H hi*S.f- £9 <r*M 17S v+Ef«i ^ 5a^. 



5*4. 



^il 17 



hf =K-( B <* v t> v if 

-hf-h-*.) 1 
I H 



■hf- 



(17) 



n}-eH. hi^-ss] tRHI^ *i) l <*H^ "9^4 ii u, H 2 . H u, ii * ol*« T 1 5)4. A o v 7l 

*1 142] h,ofl tflU*^. h,fc 18- H 18-2S. 4^^5)4. 



^ 18 



(18-1) 



(18-2) 
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^7*H, P, = < d • ui> Li= H ui II 24 «fl g 'Pi]. [Li]2] 314*141- 44 ol-g-^T 4 Pk=Pl = < d u l> . f 

(Lk) =/"(ld= ii ui „ k °i4 « 444* °i-§-^- <r 5U4. 444, 4431 3)444 ^-a- < uk • U i> =< ui 
• ui> 2] + ^-°i 44. 

°I4* 4313. *M4. 31 2 <tH3£ °144 314* ^$4. ^, £3) S413144 k=l3.4 P , =< d • ul> s L 
1= " ul II 2 * 44 4*4 47l <a-7)| S22 ^ S23314 44 44* «|-8-* <r 44. °H, Pl3 " 1 . * 4^ 
4*e1 HI 5a4 31 1 7|*i< ul> * °144 47l 431 S273I4 uflttlk]^ »±444 44. 43] S423H4. 

^44 193. 314* «M, 44* 314^ n . ' k ofl *]444. 

44*1 19 

7=-jL r=P t ij (19) 



43) S433Hfe 3^*44 Ml*) 3]4< ul • u,> o, <34 *Je]S4 < ul> 2] 31 16 44* 4°14 4 44-2.3.4E1 4 
1544 «|E^< wl> * 444. 431 S4 4 ^Mife i= 0~(N-1)3] 44<3 L fl2j< wk • ui> ?* 444, °1** »fl![ 
QiH 4444. 431 S453144, i = 0 ~(N- 1)3] 44°^ (Pi- *Q0* ^44. °1** «H4[PiH ^44;* 434 
4. 4714 P,3] 47] #31 S4521 3)444* *144°^ (43 *I4). ^^[Pi]^ Ml** ,4714 # 
<9*M 4* 7 3444. £4, 431 S464H^ i=0~(N- 1)31 44<3 (Li-Ql2)* 44<4 4** «fl«M[Li]ofl ^H 1 " 51 
71*44. 4714, o) ^-7)1 S46 5l 01^4= S23 ^ Hfl<i[LiH 4 444°.3.*], ufl4[Li]2l M]*£ 44 
2] 4444* 4<S4<3 % ?S444. °143) 3tt hi3 #44 3144 4*3 44*1 20.° £ 444 4 44. 

^44 20 



431 S473W* h,2) iH4* 3.44 E=0, 7)^1 ^-f«jE-l< U i> * 4<a)i 4*e] i=0°-3. 44 i444 

JL, 7]*\<T 4-SrE) k 3l " 1" * c|*H k=27f €4. 

431 S483H* h^P^/L,* ^4. 431 S49<>fl4fe h,7f EJi4 ^^1 4\i4# #1^4. h,7> EJi4 ^ ^-f 4 
31 S50°114 E» h.S. ^*\JL, 3. nfl2] if- Bfl'M [I k ] (k=2)°fl A*&%*\. h ,7> ESL4 3^1 ^*$r #7) £ 
31 S50S1 ^e]» ^^4. 

431 SSH'H^ HI " l" # 44n, 431 S52«H14^ v\ NJi4 ^44 ^-Sr^l 444» 4*i44. \A NJi4 htIM- 
24 ^^fe 431 S48S. sl*47H. 4-g- h,°ll 4*H ^714 4^7Hs] ^cfl^ #^j^e]# ^4. °14, 4^>7> 

43. 4«8*H4, i7> NJi4 HTiq- £^ 4*11 ^-IliS -i^s] 4^* f^S.44. °H, A J"7l wflld k ] (k=2)°llfe h,# 
^cfls 4^-31 2 7)^ «!E-1< u2> 2) 4^1^^i7)-iL-S-£)<H #4. 

431 S53°fl^fe 31 2 7l^1»ilEU u2> s < vl> °fl ^ ^l 2 4 44 ^^4 7l^a)El< v2> 7\ ^H, »M { 
Vk)(k=2)°fl *1444. ^4. ±24 31 i ra2(< dl> 21 < v 2> 5.21 ^-<^)* ^4=) . 43* "H'itAkl ( k =2)°il ^ 
444. °14 4°l 71^«1e-|< U 2> 2] ^fl- ^24 31^^221 314^ 44 4^44 °ti 4«D4 44*11 4^=1 

44, AOT *|„ 2) JL421 ^44* slt^r 44. 

431 S54°ll^^, °1^-«)E.-1< dl> t 31 2 71x1s. ?4^21 ol§.^)E^< d 2> =< dl> -2< v2> <H1 2lsfl ^^^lsfcf. 
^3] S55^fe, ^H5.-£- J"|*«|EJ 2] 31^-71^ e = II d2 II 2* 74JL. 431 S56°114^ e7} Z a 44714 44^1 444 
f. ^-^tl-4. Zil4 4714 44 4-f °1 43H14 AOT 4sl# ^5.4^1, e7> ZJi4 444 44 44 4-f 4 
31 3 71*1 4^43* 44. 
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JE 10£ 4 3 Ji°l 3- am. °1 &8 ^l Sfl^ JL^3j *7l ^SflAi q« Til^Sl 

IL 0 J"§- -^£4. ^. 3.2:3.. *0 3 7]*|fe- °l-g-«]Ei< d 2> *|-2l *H§7l§ ei* $±3. *Vtt 3*^3 < U i'> 
3>H °1 3 ^7fl«|-^ 21* ^ 5114. 




<^7H, 2jatf)^< ui> fe- *|) 3 71*1 ^t-«]tH< ui> # *fl 1. 2S] ^fl-Sl 7l^tf)E)< vl> . < v2> °fl ^liL 4 
=r«^22 

".-"/-(".•vjv.-jo/v,^ (22) 



»>«-7^]a *M ^7| 21 -f « 1 S-SJ OiLcf g- li dz ll 2 fe ?)^%o\] tfftSM ti^«W^. * * 2 

*S-§- *fe aUiHEU U i'> 7f Til 3 7l^7> 3 ^ Mel-, o) *g 2 hi* 232.3 

=^6}-i) 23 




(23) 



Et!:. h,*^ *U*I<H< ui'> » 7l*| 4**13 < ui> S hi-g-*Rr 243 i+eMl ^ Si 4. 

24 

= ((d J . 0j )-(d J .v 1 Xo i .v 1 )-(d J .v,Xo j .v 1 ))' 

v(d 1 .v,)=0 (d 2 .v,)=0 (24) 

=r«, v 4 2421 "|-g-*]E]< d2> * ^^£1 °l-g-^lM< d> 3 M-EH'S, hi^tr ^r«M 255. M-E)-^ ^ 514. 
25 



=((d.n ( )-(d.v,)(v 1 ...)-(d.v 1 Xv 1 .a 1 .)) ! (25) 

T M H M .M J 
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#7Wi *M h, «H*J-3 26«.5. M-Ej-'i ^ ^4. 

26 

hf =M». •*■)»■ -{°. 4 '>J|"r(n i ,•»,)», -(«, • v 2 K| 

= W-(».«v.) J -{»<•',)' (26) 



<r*M 232] h.ofl cfl°d^ 4^ 27* ^* =r 
^3 27 

f[[ _ ((d«a,)-(dn,Xv,«P,)-(d«y 2 )(v 2 M i )) i 



^sj-Aj 27 4 *)| 2 Wife ojp] TflAls]^ ojE-o^ ^sj-Ai 2g oj £^,7). 

28 



/Hd.a,)-(d.v,Xv<0 (28-1) 
A=W , -(° < ,v i> ! (28-2) 



4*H. <a^^7| 18-23. »W1 29S uf^-i ^ °J4. 




(29) 



29fe ^2j< uk • u t > c| < vk • ui> £. 3 ^ 2* 18 - 25+ ^Efl» *m 5*4. 

o| A <M" *H^. ^1 3 71^ ol^oj o)^ ^a).^ 3.4 ^ ^ S 61°fHfe, k=2°fl Slsfl P 2 = < dl • u 

2 > « L2= I! u2 II 2 » ^ S62<HWfe =r«K' 302] 31 ^J* *M. ^4* ^W^E] t) % k <H1 *H>-$4. 

=r«M 30 j 

7=-?r (30) 



£3] S63°iHfe 4<£4fe v2 • u,> si 2^3.4 < v2> S] 16 ^-g-* 4°W 4 5h°.£.-?- 

El ?! 154€ *13< w2> # ^$4. < v 2> 2] 4 s§&£ fr7\ o\^ 7 \ nfl-g.., , vfl3| ;<||a}-§- $ ^ A 

4 -^4. °1# *W 3*H4 D )e) < v2> < w2> )2] 4 ^g-ofl ^ - „" t .^sflAi 3^3. sfli-4 
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47fl S64<H)4*. i=0~(N-l)°U 44<3 Ml3< w2 • u,> , /a* 74<4 <>)** MflllQiH 44 e 4(44 £4). 4 
<4 4 3)444* ^ aS. 4*° £4. 34* 4*44. 

431 S65°ll4*. i= 0~(N- 1)°11 44°1 (P ,- *Q)* ^44, °1** aflUP.H 4444(44 £4). 431 S66°ll 
4*i=0~(N-l)°11 444 (L.-Q 2 )* ?*M.4*£ «H£[L,H 4444(44 £4). °l A oHl 5)«fl $7] =£4*1 
2921 3)44 ^44 315. 444 ^ 44. 

T«}4] 31 

A "WT (31) 



431 S67°H4^ h,4 3)3)4* j£44* H*\±Q E=0, 44 ***N< ui> si 44£ 4*4 i=0°3. 44 £44 
43, SE* 44^ 4*3 k°fl " r * 4*M k=34 44. 

431 S68°114fe h,=P, 2 /L,t 744. 431 S69°)14* h,7> ej±4 €*) 444* 4144. h,7V EJi4 €• 4** 4 
31 S70°fl4 El- h.s. h 3)21 i# «114[i k ] (k=3)<>il J±444. £4, h ,7V ej£4 34 44 44 4 

31 S70S1 43* ^444. 

431 S7H14-C- HI " r * 443, 431 S72°1144 i4 NJ£4 344 444 444* 4144. i4 NiL4 344 
44 &* 4-Hr 431 S685. 4*44, 44 h,°ll 444 444 4* 3314 44 43* 44. 44, 4471-4 3. 4 
«*H. i*N°l 44 4*1] Ml^S l-^si 44* f^44. °1°H. #4 «H4[l k ](k=3)°flfe h,* 3 3)5. 4fe 4] 3 4 
4*13 < u3> si 44^& iA J±4 £1 4 44. 

431 S73°II4* 3] 3 444e)< u 3> t < vi> 4 < v2> ^1 434 5E4 344*4 344 44*13< v3> 71- si 
3. 44*«fl4[VkH *\ 444. £4. ^44 31=£ *3(< d2> 4 < v3> 3.4 f-'S)* ? 44, 44* 3)4 [Ak] 
o)] ^444 

431 S74°l]44 4*43< d2> # 3) 3 443. ?4 ^2] 4**13< d3> =< d2> - «3< v3> <Hl 4 4 7 3444. 

^31 S75i^ ^ 4**134 3l44^ e = 11 d3 11 24 ftU, 431 S76°H4* eA Z * 4444 444 444 
m. ^444. e7f ZM.4 4714 44 ^4* 4 43H4 AOT 4 el* 43.43, e7l- z^.4 444 44 44 44* 
431 S61S. 3447V, 31 4 7H 443 44 43 4 44 43* 44. °H, £444 444, 444431^, °)]43] 
471 431 S764 44J13. k7> 4M.4 344 444 44 44 44421* 44, k7V 4.S.4 344 44 3 -He 4 A 
OT 43* ±^4 4 44. 

o}^ aot 447V 44 43 £* 4431 4*11 3)434 4^4 4 3447V 7V4*l)4 4 44. 431 31444 
4 4*1)3 4^4 «U44 i/3~ 1/10 2.3. 44s) 44. 

£6*4^44. AOT(32)S.4Elfe a k < vk> ( k=l~m)2l Hi-* 4* 43, ol*2) 4444°fl 4*11 4*«!4 

< dj> * *14i4 Z^IMI^ ^aV4 - *xz\, 

£4, 31 =r ^44(33)^ a k < vk> ( k=l~m)4 3** ^k< uk> (k=l~rr^2l Jfil 4443, 4421 4^°fl 

2l«ll 47ll31^r/3k» ^P-44. 4, 4a, ^*ajEl< uk> . 47fl3l^r/9k, 714«1e1< vk> , £44 31^^2] 4 
^1*^44 323, 444 31 °11, 

=£44 32 
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U=lo„u„-o.] B = 



V=(v„v j! -.v.J A = 



(32) 



°l $*lf- *r*M 33^ M-E]-\fl4. 

33 



IB=VA 



(33) 



34 



U r UB=U r VA 



(34) 



°1 ^t(U T U)-ar, 
t-^A 1 35 



l «M 352]- £o| ^7fl^cf. 



U r U = 



L"<*J 



O, »B, M|»U 2 — U,*l 



n 2 »u, n 2 *u 2 



(35) 



AV 7 | ^eVAi 35 oilA^ < ui • Uj> fc ^tfljl, < ui • uj> A < uj . ui> °P] n«^r^, tfl^li., tflfoj cfl^l 

TU)2) **$1(UTU) - 1* 54°£^ t^'A 36* <9-i- *r SW. " k?}^ Sfl^c]-. 
*r*Ml 36 

(u r (j)VlJB = B=(lI r l))VvA (36) 
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°)4?H W Qa-7)^na k < vk> ( k=l~m)4 H) 2}aiL7M?i]y9k< uk> (k=l~m)2] ZL^-±S. 444 

oil 2]«fl. 4£4<HW£r 4 7)*1 ^t«)Ei< uk> # «a«o] 4SL44 € SU, 44°fl /8k-& #«W 7pJ-4°fl 2]sfl 

"i*^ < dj> » e4t =r si 4. 4**13-1 444*11 jl^°.3. 1 4 1 si 4. 
ch8-s.a.-«7ii7i^/8 k si 444£*i2]«'g , 344. 

£ 13€- ^fl*^ tt*Jf-£*)42| 44 E4°14. E. 13a°lH, A <$ A J4 )9 , ~ /9 4 3.43 4§-§- ^#44. £ 13b114. 
7l^# "i^'fl -°-44£(j9 3 . /S 2 , /9 4 , 0^3.5. ^^}JL, 4°l(A/9 3 . A0 2 , A/8 4 , A/?,)-f ^44. £ 13c°fl 
SH4, 7)|^D|^-(Ay9 3 , A/9 2 , A/3 4 , A/9,)-|-a43 2H|^4 44 4b14<4 43 HlH# ^S^fl -f-Jl^- 

44. 

°1 °H4fe- A0 3 4 (A/9 2 =A/9 4 =A/9,)3 2 Hi- 0 ) H SHI 44<H €*4|-jL a 4H D J! ^XSH 44 a JE7V 
(A ,? 2 , A /9 4 , A 0 , )ofl^ H] E 3£ 4^ 443 H. £tt u a M§4E7l- #4 A /9 3 »} i= 4 

517> 4444. 444 47fl7fl4;9 k 2l 444^44 7^44. 4^4, *^»1*A jJ k £| 43 HIS* 45^ 4X4 
^HfTMJH SH. 43 **7V<W3°W.'WI H|Eo)]A^£ l 3c ofl £44 ^4^-01 A /9 2 =A/9 4 =A/9, 

4 4 7>^<>1 £4. 

£4. 44 AyS k S| 43 2«lS*r 44(IEft)2l 4X «|B4 t|*«fe7W«l^<uk> si 4^ 3Ji(13«|S = 
0-8191)4 4*fl 24°1S JL$ 44 4X <8«jo| ^ (packing) 3 <4 jl^ zjo] ^5:3.4 #Sj44. 4*21 4X2] 
#344^/93, A/9 2, A/94 4 A, 1(4, u 3 , u2, u4, ul)») 44t}. 

£ 13cHH. 4x4°lHfe 4 4X4 u 3 , u 2 . u 4 . u.3 4-°-S. <y344, 44-°-£.43 7H^A/9 3 ,A/9 2 ,A i 9 4 ,A 

/9,-l-4el44. £4. 3)^2] A/9 3 3.43 /9 3 * 4X44, *ti4 jS 3 <H1 A/9 2 « cj«h /? 2 *4±*Ka. *H4 /e 2 °n 
A/8 4 l-ci«H £ 4 # 4x42, /9 4 i a /9 14 344/9,4 4x44. i9 k <uk> fe 443 4(4*8 44)4 
4^ 444 44 24-EL.sL. 443 4^ «i €4. 

oH, -SLf-*>£ tfl^o)] vfl^^o.s. 71 aB<i4 0 i^ 3- 4°)1" ^^4 

»14. *£-¥-(34)o|| 2]?}; ^31^ e)l- ^^?V4 DPCM4 ^^°l^ADCj,, °fl ^«H4fe °J=4^ 7^1^ Q(Z)S. 

^•4 ■S-^l'Hl, ADC; , 7> 0°J ^-f ^ £ ^l* J1^4<H, 'il^-nl^ADCj,, ^ 3 SH# -f-JlSl-fLV 

4. 71^^ kfe, 0°J '^^4 ?! 7 d°l# il^4^, 71^1^ k ^ 3 471 ^-i^ ±3. 4=^ ^x4^4. t!]^°1-S- 

A/9 k S] ^ HjE^ Q(«^l^i4. 8)5. °J=4^^ s.^. s|.apj} ^^cf. 7l^«)E^< uk> a, 2H^iL i(= 
13 ^7ll7ll^/9k2l ^-1 ?! TH^nl^-A^kSl «M1 2 HlS» 5flfl 16H1SS) n^zJolJf-^yf S]2, °l#^r 

D l-g-A/9k2l (3E^ M1^4t) ^-5. *H344. #$3. t^4^ £*\3. *f-SL<£-i: 

?-^^4. ^^-44 SMi-l-421 5L4* 44M171 4«ll -¥-x E0B» °J344. 

£ 14^ t^S] ^aHoj ^4^^]^ |a Eii a o v 7] £ 6o)] ^4 ^ Sj-^^^o]] cfl-§-=1; ^)o]4. 

£ 14°fl 5a°l^, 41^ 4H-5B -f <H1 214 4X-¥-. 42^ ^4 (noticeable) 4£ DC j* i44^ ^^21 VC& DCj'£-S. 
-T-El £44tt 4 7 i-l-4< Rj> * ^^4^ llf^f 43^: 4X 7]^7ll/9k< uk> (k=l~m ) °fl 

^7l4fe ?4 «l^-^)Ei< dj> 1- ^H^§4^ D l^el W 44^ 4xl-4< Rj> °fl e7l4^ 4t)11-4< Rj> » 
^4tt RjTfl^-f, 45fe- 7fl^g44# 7| 34tt t|^S 44 ^12-Bl. 46^ 4X DC^ IDPCM 4^4^ IDPCM4, 47€- 
4X DC 441" 71^51-^ DC 44 °ll£4 485- £ 104 45- DCMliS 49^ DC x$±K^ 7}^t}^ DC Ml 

"ilse), 50£ DC MliSS.4&1 4*^#4 4^44< Uk> -i- Ji44rr 4^1-4ol2l. 51* < Uk> °fl /9kt 
^44fe £44, 52 ^ 53-8- /9k< Uk> (k= , ~m)2l -^3) 7b -t>4, 54^ ¥^7^ ^40] jg^^ Ajf- 

55^ ¥2]7l-4^45.-¥-El -1-4 ^^-4 Ajl- S-el4^ 4471, 5 6 £ t41^ ?4 "I^^eU d j> t i±44^ e 

AJ- «jE) Bis] 57^ 47J!44< Rj> 4 *V$ DCSt DCJ°fl Tfl^g e A> nl-g-^E^ < d j> # 7RV4fe 7j-^7jol4. 
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£ 15rr «■ ^Aloflol SW-4±*lelS| *-§-£°]#. #31 SlOHWfe 5H V •¥-£ HH^I* #^##. #31 S102 

£ 62f IDPCM ^°fl S)a« Y, U. VS1 zf DCS* 4£*H. DC SKM" 3H3$#. #3) S1034Hfe Y^* 
2] DC &\°£-¥-3 DC 1-11 ^H-f °H, £ 7°fl v+Ej-vfi 3*^, DC DC ,3 4«]^ °}± 

=L5M. A DC Ml^S Nj°) °H, DC SH}-* \fl 3*1 f-2} ^iLfe t£3. ^##. #31 S104<HH 

tr -Sefl 3]£el (45) ^ DC SR V 3|£5l (47)°fl cfl# <3«1± j ^ J# W 0£3. i7l^cj-. 

#31 S105<HWfe-. 1 1-^- SW*Si Jf-JL dWlHt- 0 J^t!:4. #31 S106°iH£r 71^^ k7> 0#^1 °)#*H- #t##. 
k7)- 0# #31 S1144W ^#«Hr °)1^H S| <| E}-^*^-< Rj> % 31^##. £#. R7)- 0°1 <>]■*! ^ 

■ffe #31 S107°1H l^k<4<?l*] 4#*1# #t##. 

l<k^4Sl #31 S112°1H D l«-«!El< dj> * ej^S*-^. -S- -SM«i4Hfc D l3 DC MliSSj 4V)K7} 

^ Aj-1 l3#-g-e]<&^M »l£«q«N< dj> » °J7H ^ nJ-BM 43^37}- JI^S^#. #31 SI 

13°iHTr 2<H*! dj> ofl tfl-§-*Hr DCS DCJ» 7Mt € 4. 

S*, l<k<4°l «W #31 S108°1H 3-=3HM-< Rj> a) 451 cflo|elS.-¥-El eMI^ Rj> * 33 31 3 ##. 

°1^31 ^ v 7l aH+Sl %V^ofl sjgfl 4 x4S}-4iSl E}^«-^< Rj> ol 3H£#. #31 S ,09°)Hir =L 3H# Ej- 
^*^< Rj> # 3)^9 SHh ")l£el (45)41 *l * #4. 

#31 SIHHHfe- W% j ^ J°fl ^4 " 1" * 3*1-31, £31 Slll°Mfe l^M(*i*l t^)°J*l 0 >#^1« #1 
tb#. i^M°l ^# #31 S1055. S11-47K ^ Jf-i 01°le^l A o v 7l2l- ^ ^ 31^^ 

el* ##. #31 S11121 #tS.j^M^l 3#, liWWSl *S.*4. 

£ 16£ ^ ^21 -gAlofloi 5L^-g-<H|#2l 2HJ- £^^5., f^SflSl ^-g-§ ^ 5^#. 

£ 16afe #3]2j 41^-^* #El-^3i yj7, o]«H| tfl-g-^- 7 fl^##. ^ ^1 1 #3H1^^ S A o v 2] zj- 

^Mt^ S1-S4* 811 # SI- £t«l-fe 4#^(U, R, B,L)214 DC S£5.^El ## <^H1 S|a|| ^##. 

S, =S+(U+L-B-R)/8 

S 2 =S+(U+R-B-L)/8 

S 3 =S+(B+L-U-R)/8 

S 4 =S+(B+R-U-L)/8 

«H!-7>*13. *H^i, °1 31 1 #3HM1^ U, ~U 4 . Lj ~L,, R, ~R,, B, ~B,f-°l ^##. 3. 31 2 #3H1^^ 
A o v 7l ^-i- ^aj ©a A>-§-«-o.s.^, s, W 4 sMi P, ~P 4 » tj-g- AH1 sj«B ^^##. 

P, =S,+(U 3 +L 2 -S3 -S2)/8 

P 2 =S,+(U3+S2 -S3 -Lz)/8 

P 3 =S 1 +(S 3 +L 2 -U 3 -S2)/8 

P4=S,+(S3+S2 -U 3 -Lz)/8 

S 2 ~S4^21 z]- P, ~P 4 41 #sfl^£ b}*7WS ^##. °le1# 2#31 ^el°ll 21*11 ^l-^-< Rj> 0) 3)^g€ 
#. 
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£ 16btr *«*H 21*11 °1 D 1 *fl°J-€ aj-a-Til^ S-ff-^ "D^* 44MU a jr. 4^ #^ Sir £#*Kr ^ 
4t^(U, R, B, L)S1 4 DCftS.S.-'M 4 S ! -S^HS) 4 4%± P, ~P 4 # 6 JtH ^3t!:4. -f A d, S, A o v 

£1 4^± P, ~P 4 » 7*Kr ^^fe. S 2 %S3^S, U 3 ^U, L 2 ^L4 4 -?4# Sb4. °1 €-4* S,^2] P, 4 *M 
3-8-4*. 

Pi=S,+(U 3 +L2 -S3 -S2)/8 
=S 1+ (U+L-S-S)/8 

»<£-§- ^ $14. 

°1 *H *7l S, 2) St =S+ (U+L - B - R)/8-§- fll 0 *]^. S , A <h4 P, £ 3|^aj o. a. 
P, =S+(2U+2L-2S-B-R)/8 
3. 441 4 s °U4. £«. A o v 7l s , a| P 2 °fl #*1H^. 
P 2 =S,+(U 3 +S 2 - S3 -L2>/8 
=S! +(U+S-S-L)/8 

# ^#=r 5U4. o] 441 ^1 S,4 4.S,=S+(U+L-B-R)/8-§: cfl°J*>^, S , 4j-£] P 2 fe 
P 2 =S+(2U-B-R)/8 

£ 441 4* $i 4. I«, S , #4 P 3 <fl £«IH J= 
P 3 =S, +(S 3 +L 2 -U 3 -Sz)/8 
=S, + (S+L-U-S)/8 

2.1k. °) 4°fl 4j-7l s,4 4S,=S+(U+L-B-R)/8-§: cIMlS,^ P 3 -gr ^^±S., 
P 3 =S+(2L-B-R)/8 

3. 441 4 s °J 4. A o v 7l S , A o v 2l P 4 °fl ^«fl^1 fe, 
P 4 =S, +(S3+S2 -U 3 -L2>/8 
=S ( +(S+S-U-L)/8 

# 'S-i-'r 5U4. ol 4°fl ^71 S,4 4, S,=S+(U+L-B-R)/8* ^43, S , 4"2J P 4 fe ajf^S., 
P 4 =S+(2S-B-R)/8 

S. 441 4 1 5U4. 444, S, A o v 4 44db P, ~P 4 t, 
P, =S+ (2U+2L - 2S - B - R)/8 
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P 2 =S+(2U-B-R)/8 
P 3 =S+(2L-B-R)/8 
P 4 =S+(2S-B-R)/8 

«ii sjsfl ^«n^icf. s 2 ~Si^s\ a 4n± p, ~p 4 °fl »i*7i*M'*. 

^, *W ^ <>1#3 <^7M «■ ^ 5U^r 2£ 4351 $4. 

3*^. •& t^-H] 343. DCMI^Sl 7fl^oi] 2]SH jLSH1-|- ^ SU, AOT^^S] ;a*H! 21*1) al^r -^Jl 
Sft ^ 5U#4. HVQ jlS^S}-, JL*r -f XSH) 7)<^i}^ *jo] D fl-f 

(57) "^^21 ^^1 

1. 

2Po v B 2}-£44 -f.-iL.g.^o} 7\ -g-^ ^Z&SLS. o)^^ DC 3HM- *<WH, DC SHhSJ U-f # 

DC vfliSS ^Hl. ^£31^1 Sl^-g-I^^E] 3. DC £3$ °)-g-*)<MS] =17] 7f *|-g-&-t- ^£ ^fer, 
«fl"3" °l-g-tfi&]# e44?l 44 327M1- DC Aj-g-fV *}-§-3 *U>d£-H] S]8fl ^SRr SKH 1 ^ 

DC UliS^^-El 71^ ^t"#^-§- 4£^#4°i 3- m Stftf* °»2] 4 ^€ DC *W n (n=log 2 B)«] 

^7} 0±S. £|<fl ^$±3, 4£r S^S^. 

*l| 1 $£*r*l) 2^41 5tf<>H, 

DC S|-±21 n «|B7l-0^5. S)«H »fr 7l*| ^H*o.£*e| H *e)«H D ]-g-^» ^44?1 3th 7] 

4. 

7)*i ^#«?Ej< ui> «) °JS] :9.£# i^*] a±S] <J**tf.fi.S. 7)^1 ^%^< ui> ^^2) 4«l 

«)E)< w > 2) i^all-, < w • ui> =(wl-wl6) ul+(w2-w ,6)u2+. -, + (W, 5 -wl 6 )ul 5 Sl ^ 5# 
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5. 

4] 3%>"£rr4) 4%H1 5a°H. 

< d> » °l-g-a]ElS, < ui> # 71^ ^ t *|EU % v nj)«Hl i 1H»£ cf-g- 
h, = < d • ui>2/ II ui II 2 

4i3 t£^4i 4**1 sa°w. 

< d> # "l^^S, < ul> * 41 1 7| *H cfl-g-S^fe ^f-tfjElS., < ui> * 41 2 7H1- 1H 
ElS. ft «H 41 2 71 

h, = {< d • ui> . (< d • ul> < ul • u,> )/ II ul II 2}2/{ H u ill 2- (< vl . u'> )/H Ul II 2 } 
^T 1 * 7. 

41 3 41 4*°fl sh-h. 

< d> # "1««|£|£, < vl> # 41 1 ^fl- 7l^tf?ElS., < v2> * 41 2 3 if *U ti^^S.. < ul> » 41 3 7H« 
%qtb& 7H *<£«]El3. «l. 41 3 7W «W 

h, = (< d • ui> . (d • vl> < V! • ui> - < d ■ v 2 > < v2 • ul> )2/{ II u, II 2- < vl • ul> 2 - < v2 ■ ui> 2 }!" ^cfl 3. 
41 6* £^41 7 SloW. 

%q2L#<% <£*\® 71^ ^#«)^< ui> s n °1^2] *>M- ^fl- 3j5l7l^ofl ^fl- 3***1* 3* 4^-2-5. 

SW- cfl°l^» B #±44 zj. <>l^.o|^fe DC smm> ^71 DCSHJ-S1 

DC i*±«s. #4 ^Hl. -¥-5:cfl^5l ste^o^Ei zl dc £e1£ "1**3 3 37W *l-g-&# <e)£ 3-f * 

*»# °l-g-«|Elt e>Wl 3$ «m oj^oj a)jjL7l^i- dc MI^e* 2)a <£«-°fl aw ^p-sHs- sKV-f- 

7147)11- /9 k < U k> ( k=l~m)S It oH, n^r 0l~0m% 7 \^% O. 3.7] ^11 Tflafl^^IL, <U3 

71^51 4 *>o| ( 0 # i*)f- ^«H, <a<H^i 4 ««H #H°vH 3-§-*Hr 5!* ^ SHr sj-^-f-J: 

10. 
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SR V «WB)t B #^#tt<M 4 *4 fl^ftiS °14<H*lTr DC *fl*H, 3. DCSKJ-S) 1i4# D 

C Ml^SS. *4 ^.Aloj f -f-xcflAj-oj s^^o.^*^ ZL DC §-21 £ °14«|EiS] 3717V 8)-g-2t-& ^ 34£r. 

3«£>?H1 5U<H^1, 

7l*)^7f ±$ oJaj-oJ 3 7 |^7fl£l Jf£S|- cflAjofl. -f-S 3HJ- 31 0 13-i 43.5}-*Hr 3* 43 *fe 

SKJ43#1i. 

34^ 11. 

HVQ W <H°11 431 *IMe|.S.4e) B 3j-4i443 A 14 ^^Hr DC SK** ^flW, DCS^3 

U44 DC mi£S. ^Ajoll, El-7J)1-S-21 DC ?H CH§M, ^7] -^-3: EflojEHl DC Ll]±ES-fEl Ajflj 

DC Ml^ESL-fE] 4i@!444 44^!4*W ZL 44 4* zj- ^f- DC n(n= log 2 B)HlJ=7> 

0^5. SW 5tffe 24 43.2.3. 4fe 3Kh43.U-»a. 

34* 12. 

HVQ. 34 °l] 431 cilo|E|S-fEi B Sj-i^fi) 4 44 *fl3*Rr DC 434 3- DC433 H 

4» DC M|±H3. *4 4*W. EW443 DC SHI <W<4 37] ^-X HHeHI DC ^£ = 3.43 ^eh ^ 

3* *>i+o]^si *3*h EfTjji-s^ m *mbi# th*h? *MHfc*tfiM sm<h. 

43€ 7l^7«7> £ k < uk> ( k=l~m)°il 3 Ji 0 ^ «IK DC i4|£SS43 Jfl^fc z}- -41 Uk> 

z} DC4±2| ^ n(n= log2B) «1 £7> 0 2.3. 3 o) 5U44 4*H, 0k< Uk> (k=l~ m )2) ^-IM-ib* *H. O. 

7114^44 444^4 B3 2* 432.3 *>fe SKr434Hi. 

34* 13. 

*il 11 *£tt4 12*°)1 

DC 43-23^1 DC eit 334 «W z)- DC ^ n «|S4 02.3. 34 432.3. 44 4343-34 

34* 14. 

43 3WH4 B 4±44 4444*H 4 i-s. 353*0.3. 014^^1^ DC 2j- A o v * ^^sH, a. DC sHJ-sj °J4« 
DC lisi *4 4i«4l^si a DC d 14^|e]2] 3 7]7> *]-§-&-§- ^^^4^. 

8)1^ H4«IEH- ^j-^71 fl* e>4 o|Aj.oj aj 2 7l^# DC ifl±J=f - A >-g-«r ^^-^ ^2 ^©<H) 2]sfl ^gfe S}-^ 

3.^1 «fl 5U«H^1. 

ADC S^iSl ^ n (n= log 2 B) U] H7|- 0<L£_ Sjo] o^ fe DC m^Ef. 7]<>)i}±r °flS.e]l- ^H) ^ ^J^- ^£ 

^4% v 15. 

HVQ tf^Hiltt 43 c)|o1e)s.^e1 B ^i^cl-Sl 4 Jg^^ofl sfl^*>^ DC SHM" 3. DC^^l °J 

4» DC *4 4 A H1, Ej-Tjji-s.^ DC SHI cfl*H. ^71 -f-j: c-))oi^<hi e7l*M DC miBS4Ei 'id^^^ 

^ DC <-1]>lH S^^oj 5J.0, n ( n=log2 B)HlE 7 )-0£.S. Sl<>i $a^DC i-flilf 71^^ nfl£^» ^n|*V 
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16. 

1 13# <Hil «f41 7l*U€ ^3* SftEH ^^l?) Z.3.ZL%4: 7]-^^ 7>^t.V 7}^ 
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